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(57) ABSTRACT

A latch including a locking lever pivotally mounted to the
latch. The latch also including an intermittent lever pivotally
coupled to the locking lever at a first end, wherein movement
of the locking lever causes a movement of the intermittent
lever. A gear is pivotally coupled to a second end of the
locking lever such that rotation of the gear causes movement
of the locking lever. The locking lever is formed from a
resilient material and has an area of reduced thickness repro-
ducing a spring effect. Movement of the second end of the
locking lever with respect to the first end of the locking lever
creates a biasing force in the locking lever.

18 Claims, 6 Drawing Sheets
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1
POWER LOCK-UNLOCK WITH IMPATIENT
PASSENGER MECHANISM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 61/579,877 filed, Dec. 23, 2011, the
contents of which are incorporated herein by reference
thereto.

TECHNICAL FIELD

Exemplary embodiments of the present invention relate
generally to latch mechanisms and, more particularly, to latch
mechanisms having a power lock.

BACKGROUND

Latches, such as those used in vehicles commonly employ
apower lock system as a convenience feature. The power lock
system may use an electrically powered actuator associated
with multiple components of the vehicle such as a door latch
or the trunk latch, to move the lock between a locked and an
unlocked position. To protect the components of the door
latch, most door latches are of the freewheeling type such that
when the door latch is in the locked position, the door latch
does not exert any resistance to actuation of a connected
release handle. However, most freewheeling door latches are
configured in such a manner that if the latch is in a locked
position, the door latch cannot be unlatched if the door handle
is pulled before or at the same time that power is applied.

In a common situation, a person will try to open a handle
connected to a latch, such as a handle on a lift gate for
example, before the latch has been unlocked. Subsequently or
simultaneously, the person will attempt to unlock the latch but
will not be able to do so since the handle is pulled. After the
person lets go of the handle, the unlock mechanism must
again be actuated to unlock the door. Thereafter, the person
may pull on the handle again to gain access to the vehicle.

Accordingly, it is desirable to provide a latch wherein if the
handle is pulled and the latch is unlocked simultaneously, the
unlock mechanism need not be actuated again to open the
latch.

SUMMARY OF THE INVENTION

According to an exemplary embodiment of the present
invention, a latch is provided including a locking lever pivot-
ally mounted to the latch. An intermittent lever is pivotally
coupled to the locking lever proximate to a first end of the
locking lever. Movement of the locking lever causes a corre-
sponding movement of the intermittent lever. A gear is piv-
otally coupled to the locking lever proximate to a second end
of the locking lever. Rotation of the gear causes the locking
lever to move. The locking lever is formed from a resilient
material and has an area of reduced thickness as opposed to
the first end and the second end. Movement of the second end
of the locking lever with respect to the first end will create a
biasing force in the locking lever.

According to another embodiment of the present invention,
a method for preventing misalignment of a latch during an
unlock operation is provided including compressing a lock-
ing lever so as to create a biasing force. A handle is then
released. Engagement between a blocking member and a
blocking pin is maintained until an intermittent lever is in a
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normal position. Once in the normal position, the intermittent
lever is slid into an unlocked position.

According to yet another embodiment of the present inven-
tion, a latch is provided including a locking lever pivotally
mounted to a housing of the latch. An intermittent lever is
pivotally coupled to a locking lever proximate to a first end of
the locking lever. A gear is pivotally coupled to a second end
of'the locking lever such that rotational movement of the gear
causes movement of the locking lever which causes a corre-
sponding movement of the intermittent lever. The gear is
rotated by a motor. A release lever is pivotally mounted to the
housing and operably coupled to a handle external to the
housing. The intermittent lever is slidably mounted to the
release lever via a pin integrally formed with the release lever.
The locking lever is formed from a resilient material and is
configured to have an area of reduced thickness as opposed to
the first end and second end of the locking lever such that
movement of the second end of the locking lever relative to
the first end creates a biasing force in the locking lever. The
biasing force in the locking lever will cause the intermittent
lever to move relative to the housing after a motor after the
motor has been de-energized and the release lever has been
rotated by the handle prior to rotational movement of the gear
by the motor.

The above-described and other features and advantages of
the present invention will be appreciated and understood by
those skilled in the art from the following detailed descrip-
tion, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings in which:

FIG. 1 is a perspective view of an exemplary embodiment
of the present invention in a locked state;

FIG. 2 is a perspective view of an exemplary embodiment
of the present invention once a force is applied to the handle
of the latch of FIG. 1;

FIG. 3 is a perspective view of the exemplary embodiment
of FIG. 2 after the motor is energized to unlock the latch;

FIG. 4 is a perspective view of the latch illustrated in FIG.
3 after the handle of the latch has been released;

FIG. 5 is a perspective side view of the locking assembly of
the present invention; and

FIG. 6 is a perspective view of a portion of the housing of
the present invention.

DETAILED DESCRIPTION

Reference is made to the following U.S. Pat. Nos. 5,934,
717, 6,076,868, 6,565,132; and 7,192,066 the contents each
of which are incorporated herein by reference thereto.

Referring to the FIGS., portions of a latch 20 in accordance
with one exemplary embodiment is illustrated. The latch 20
includes a locking assembly 30, movable between a locked
and an unlocked position, and a latching assembly 80, mov-
able between a latched and an unlatched position, positioned
within a housing 72 (see at least FIG. 6) and illustrated sche-
matically in FIGS. 1-4. This latch 20 may be integrated into a
component of a vehicle, such as the vehicle structure adjacent
a lift gate, trunk, door, or any other operable component for
example.

The latching assembly 80 includes a fork bolt 90 and a
cooperating detent lever 82. The fork bolt 90 and the detent
lever 82 are pivotally mounted to the housing 72 or other
structure by a stud positioned in holes 102 and 88 respec-
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tively. The fork bolt 90 is biased in the direction of arrow F by
a coil spring (not shown) and the detent lever 82 is biased in
the direction of arrow D into engagement with the fork bolt 90
by a second coil spring (not shown). The fork bolt 90 has slot
or throat 92 for receiving and retaining a striker (not shown)
located on a complementary vehicle component, such as a lift
gate or trunk. The fork bolt 90 also includes a primary shoul-
der 100, an intermediate secondary shoulder 98, and a radi-
ally projecting foot 96. The detent lever 82 has a sector shaped
catch 84 that engages the radially projecting foot 96 when the
fork bolt 90 is in an unlatched position. The sector shaped
catch 84 positively engages the primary and secondary latch
shoulders 100, 96 to hold the fork bolt 90 against the bias of
the spring in either a primary or secondary latched position
respectively. The aforementioned fork bolt and detent lever
are provided as a non-limiting embodiment. Numerous other
types or configurations of the fork bolt and detent lever are
considered to be within the scope of an exemplary embodi-
ment of the present invention.

The intermittent lever 40 of the locking assembly 30
engages the detent lever 82 of the latching assembly 80 to
pivot the detent lever 82 between an engaged position and a
disengaged position. The foot portion 44 of the intermittent
lever 40 contacts a protrusion 86 extending from the planar
surface of the detent 82. If the intermittent lever 40 is in an
unlocked position such that the foot portion 44 is adjacent the
protrusion 86 of the detent, on the same side as the fork bolt
90, rotation of the intermittent lever 40 will cause the detent
lever 82 to pivot opposite the direction of arrow D into a
disengaged position (See at least FIG. 4).

The locking assembly 30 includes a release lever 32 rotat-
able about a pin 38 (see FIGS. 4, 5) between a non-actuated
and an actuated position. A spring (not shown), such as a coil
spring for example, biases the release lever 32 in the direction
of'arrow R to a non-actuated position. The first end 34 of the
release lever 32 is operatively coupled to a handle 110 of the
latch, such that if a person applies a force to the handle 110,
the force causes the release lever to rotate opposite the direc-
tion of arrow R about pin 38. Situated near the second end of
the release lever 32 is a retaining pin 36 extending perpen-
dicularly from the surface of the release lever 32. Operably
coupled to the release lever 32 is an intermittent lever 40
having a foot portion 44 extending from a first end. The
intermittent lever 40 includes an elongated opening 42,
extending through the thickness of the intermittent lever 40,
disposed adjacent the first end. The retaining pin 36 is located
within the elongated opening 42 such that the intermittent
lever 40 is slidably and pivotally coupled to the release lever
32. A first end 52 of a locking lever 50 is rotatably coupled to
a second end of the intermittent lever 40 at pin 48. Proximate
to the second end 54 of the locking lever 50 is a pin 55
extending into an opening 62 of the body of a first gear 60,
such as a rotary gear for example. The locking lever 50 is
pivotable about a stud disposed in hole 58. Between the first
end 52 and the second end 54 of the locking lever 50 is an area
56 of reduced thickness. In an exemplary embodiment, the
locking lever 50 is formed from a resilient material such that
movement of the second end 54 of the locking lever 50 with
respect to the first end 52 of the locking lever 50 creates a
biasing force in the locking lever 50.

A second gear 64, such as a worm gear, is coupled to the
shaft of a motor 66 and is engaged with the first gear 60 such
that energizing the motor 66 will rotate the first gear 60. As the
first gear 60 rotates, a sidewall of opening 62 contacts the pin
55 extending from the locking lever 50 into the opening 60.
The force applied to pin 55 by a sidewall of opening 62 causes
the locking lever 50 to rotate about the stud located in hole 58
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such that the first end 52 of the locking lever 50 coupled with
the intermittent lever 40 causes the intermittent lever 40 to
slide relative to the release lever 32. When the retaining pin 36
is disposed adjacent the lower edge of elongated opening 42
of the intermittent lever 40, the locking assembly 30 is in a
locked position because the foot portion 44 of the intermittent
lever 40 cannot contact protrusion 86 of the detent lever 82.
When the motor is energized such that the locking lever 50
pivots about hole 58 in the direction of arrow L, and the
intermittent lever 40 is in a first position such that the foot
portion 44 is aligned with protrusion 86 of detent lever 82, the
locking lever 50 slides the intermittent lever 40 away from the
release lever 32 until the retaining pin 36 is adjacent the top
surface of the elongated opening 42. In this unlocked posi-
tion, the foot portion 44 of the intermittent lever 40 is adjacent
protrusion 86 of detent lever 82. If a force is then applied to
handle 110 when the intermittent lever 40 is in this position,
the rotation of the release lever 32 will cause the foot portion
44 to engage the protrusion 86 and rotate the detent lever 82
out of engagement with the fork bolt 90, thereby allowing the
fork bolt 90 to rotate to an unlatched position.

In one embodiment, a blocking post or pin 70 extends from
a surface of housing 72 toward the surface of intermittent
lever 40. The blocking pin 70 may be formed integrally with
the housing 72. Alternately, the blocking pin 70 may be
mounted elsewhere within the latch 20. A blocking member
46 extends from the surface of the intermittent lever 40 in the
direction of the blocking pin 70. In an exemplary embodi-
ment, the blocking member 46 protrudes from the surface of
the intermittent lever 40 adjacent the top edge of elongated
opening 42. The blocking member 46 is substantially comple-
mentary to the blocking pin 70. The blocking pin 70 does not
protrude into the elongated opening 42; therefore the engage-
ment between the blocking member 46 and the blocking pin
70 occurs on a different plane than the engagement between
the elongated opening 42 of the intermittent lever 40 and the
retaining pin 36 of the release lever 32.

Referring now to FIG. 1, the latch 20 is shown in a locked
and latched position, such as when a lift gate is closed and
locked. The intermittent lever 40 is in a first position wherein
the foot portion 44 of the intermittent lever is aligned with a
protrusion 86 of the detent lever 82. When the intermittent
lever 40 is in this first position, the blocking member 46 and
the blocking pin 70 extending from the housing 72 are not
engaged. However, if a force F1 is applied to the handle 110
of the latch 20, as illustrated in FIG. 2, the release lever 32
rotates around pin 38 to an actuated position. Because retain-
ing pin 36 is positioned within elongated opening 42 of the
intermittent lever 40, rotation of the release lever 32 to an
actuated position causes the intermittent lever 40 to rotate
about pin 48 to a second position. Since the latch 20 was
locked when the release lever 32 was actuated, the intermit-
tent lever 40 rotates in the locked position, thereby causing
the blocking member 46 to contact the blocking pin 70. This
engagement limits the rotation of the intermittent lever 40
relative to the locking lever and therefore the rotation of the
release lever 32 when the latch 20 is locked.

Referring now to FIG. 3, if the motor 66 is energized
simultaneously with the release lever 32 being actuated, the
locking lever 50 compresses. Energizing the motor 66 to slide
the intermittent lever 40 into an unlocked position causes a
sidewall of the opening 62 in first gear 60 to apply a force on
pin 55 such that the locking lever 50 pivots in the direction of
arrow L about the stud located in hole 58. Because the block-
ing member 46 is engaged with the blocking pin 70, the
intermittent lever 40 is unable to slide relative to the release
lever 32. The rotational force being applied by the gear 60 on
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the locking lever 50 causes both the second end 54 and the
first end 52 to move towards each other due to the resilient
characteristics of the material used for lever 50 and thus
portion 56 is simultaneously compressed and stretched such
that a biasing force is created in locking lever 50 (See at least
FIG. 3). In other words, the space above portion 56 is smaller
than that illustrated in FIGS. 1, 2 and 4, wherein the first end
52 and the second end 54 are moved towards each other in the
directions of arrows 53 thereby creating a biasing force in a
direction opposite to arrows 53. In order to create this biasing
force portion 56 of lever 50 is formed out of a resilient
material capable of being deflected and then returning to its
original shape. Non-limiting examples of such a material
include but are not limited to, plastics, rubber, elastomeric
materials, metals, alloys, and combinations of any of the
above.

By releasing the handle 110, illustrated in FIG. 4, the
release lever 32 is biased back into its original, non-actuated
position. Rotation of the release lever 32 to a non-actuated
position causes the intermittent lever 40 to rotate back to a
first position. The blocking member 46 and the blocking pin
70 remain engaged until the intermittent lever 40 reaches the
first position where the foot portion 44 is substantially aligned
for engagement with the protrusion 86 of the detent lever 82.
This prevents the latch 20 from malfunctioning because the
intermittent lever 40 is unable to slide into an unlocked posi-
tion when the foot portion 44 of the intermittent lever 40 is not
aligned with the detent lever 82, such as when the foot portion
44 is adjacent the opposite side of protrusion 86 for example.
Once the blocking member 46 separates from the blocking
pin 70, the intermittent lever 40 may slide relative to the
release lever 32, thereby allowing the locking lever 50 to
rotate. Since the second end 54 of the locking lever 50 is held
stationary by a sidewall of opening 62, the biasing force
stored within the compressed locking lever 50 acts on the
intermittent lever 40 causing the intermittent lever 40 to slide
relative to the release lever 32 into the unlocked position.
Therefore, the latch 20 may be unlocked by energizing the
motor 66 even when a force is being applied to the handle 110.
To open the latch 20, a second force is applied to the handle
110, such that the foot portion 44 of the intermittent lever 40
causes the detent lever 82 to disengage the fork bolt 90.

While the invention has been described with reference to
an exemplary embodiment, it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended that
the invention not be limited to the particular embodiment
disclosed as the best mode contemplated for carrying out this
invention, but that the invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A latch comprising:

a one-piece locking lever pivotally mounted to the latch;

an intermittent lever pivotally coupled to the locking lever
proximate to a first end of the locking lever, wherein
movement of the locking lever causes a corresponding
movement of the intermittent lever;

a gear pivotally coupled to the locking lever proximate to a
second end of the locking lever, wherein rotational
movement of the gear causes movement of the locking
lever; and

wherein the locking lever is formed from a resilient mate-
rial and has an area of reduced thickness between the
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first end and the second end of'the locking lever such that
the second end of the locking lever is movable with
respect to the first end of the locking lever and movement
of the second end of the locking lever with respect to the
first end of the locking lever creates a biasing force in the
locking lever.

2. The latch of claim 1 further comprising:

a release lever rotatably mounted to the latch, the release
lever having a retaining pin located within an elongated
opening of the intermittent lever such that the intermit-
tent lever is slidably coupled to the release lever; and

a handle coupled to the release lever such that application
of a force to the handle causes the release lever and the
intermittent lever to rotate.

3. The latch according to claim 1, further comprising:

a blocking pin; and

a blocking member extending from a surface of the inter-
mittent lever, such that the blocking member is config-
ured to engage the blocking pin to limit rotation of the
intermittent lever about the first end of the locking lever.

4. The latch according to claim 3, wherein the blocking pin
is integrally formed with a housing of the latch.

5. The latch according to claim 3, wherein the blocking
member prevents disengagement of the blocking member
from the blocking pin when the intermittent lever is not
aligned with a protrusion of an adjacent detent lever.

6. The latch according to claim 1, wherein the intermittent
lever includes a foot portion disposed adjacent an end.

7. The latch according to claim 6, further comprising:

a rotatable fork bolt;

a detent lever configured to engage the fork bolt, wherein
the detent lever is moved out of engagement with the
fork bolt by the foot portion of the intermittent lever.

8. The latch according to claim 1, wherein the gear is

coupled to a motor.

9. A method for preventing misalignment of a latch during
an unlock operation comprising:

moving a release lever from a non-actuated position to an
actuated position wherein a blocking member of an
intermittent lever operatively coupled to the release
lever engages a blocking pin to prevent misalignment of
the intermittent lever with respect a detent lever, when
the release lever is moved to the actuated position and
when the intermittent lever is in a first position thereby
causing the intermittent lever to be in a second position
wherein the blocking member engages the blocking pin;

compressing a one-piece locking lever operatively coupled
to the intermittent lever from a first position to a second
position, wherein the locking lever is formed from a
resilient material and has an area of reduced thickness
between a first end and a second end of the locking lever,
and wherein the first end of the locking lever moves
toward the second end of the locking lever to create a
biasing force in a first direction;

returning the intermittent lever to the first position; and

sliding the intermittent lever from the first position to an
unlocked position via the biasing force.

10. The method for preventing misalignment of a latch
during an unlock operation according to claim 9, wherein the
locking lever is compressed by energizing a motor when the
blocking member is engaged with the blocking pin.

11. The method for preventing misalignment of a latch
during an unlock operation according to claim 9, wherein the
geometry of the blocking member prevents disengagement of
the blocking member from the blocking pin before the inter-
mittent lever is aligned for engagement with the detent lever.
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12. The method for preventing misalignment of a latch
during an unlock operation according to claim 9, wherein
movement of the release lever from the actuated position to
the non-actuated position causes the intermittent lever to
rotate to into alignment with the detent lever.

13. The method for preventing misalignment of a latch
during an unlock operation according to claim 9, wherein
application of a force to a handle operatively coupled to the
release lever causes the release lever to move between the
non-actuated position and the actuated position.

14. A latch comprising:

aone-piece locking lever pivotally mounted to a housing of
the latch;

an intermittent lever pivotally coupled to the locking lever
proximate to a first end of the locking lever, wherein
movement of the locking lever causes a corresponding
movement of the intermittent lever;

a gear pivotally coupled to the locking lever proximate to a
second end of the locking lever, wherein rotational
movement of the gear causes movement of the locking
lever;

a motor for rotating the gear;

a release lever pivotally mounted to the housing and oper-
ably coupled to a handle external to the housing, the
intermittent lever being slidably mounted to the release
lever via a pin integrally formed with the release lever;

wherein the locking lever is formed from a resilient mate-
rial and has an area of reduced thickness between the
first end and the second end of'the locking lever such that
the second end of the locking lever is movable with

10

8

respect to the first end of the locking lever and movement
of the second end of the locking lever with respect to the
first end of the locking lever creates a biasing force in the
locking lever; and

wherein the biasing force in the locking lever causes move-

ment of the intermittent lever with respect to the housing
after the motor has been de-energized and the release
lever has been rotated by the handle prior to rotational
movement of the gear by the motor.

15. The latch according to claim 14, further comprising:

a blocking pin integrally formed with the housing; and

a blocking member extending from the intermittent lever,

the blocking member being configured to prevent move-
ment of the intermittent lever to an unlocked position
until the blocking member and the blocking pin are
disengaged.

16. The latch according to claim 15, wherein the blocking
member and the blocking pin disengage after the release lever
rotates to a non-actuated position and the intermittent lever
returns to a first position.

17. The latch according to claim 14, wherein the intermit-
tent lever includes a foot portion disposed adjacent an end of
the intermittent lever.

18. The latch according to claim 17, further comprising:

a rotatable fork bolt;

a detent lever configured to engage the fork bolt, wherein

the detent lever is moved out of engagement with the
fork bolt by the foot portion of the intermittent lever.
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